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DETAILED ACTION 

This action is written in response to applicant's correspondence submitted 6/21/2004. Claims 1 
and 3 have been amended, no claims have been canceled, and no claims have been added. 
Claims 1-37 are pending, while 6-33 have been withdrawn as they are drawn to non-elected 
subject matter. Applicant's amendments and arguments have been thoroughly reviewed, but are 
not persuasive for the reasons that follow. Any rejections not reiterated in this action have been 
withdrawn as necessitated by applicant's amendments to the claims. The text of those sections of 
Title 35, U.S. Code not included in this action can be found in a prior Office action. This action 
is FINAL. 

Response to Preliminary Matters 
Applicant's arguments filed 1 1/21/03 and 6/21/2004 have been fully considered but they 
are not persuasive. While the restriction requirement has already been made final(2/l 3/2004 
action) the examiner will provide a better explanation for the burden of search required for 
different polymorphisms as it is recognized by the office that each nucleic acid, while 
structurally different, is still classified in the same Class and subclass. The search and 
examination of all possible groups would pose an enormous burden on the examiner and on the 
PTO search resources especially considering the great length of the CETP genomic sequence is 
21,994 bp. The complete search of these nucleotide residues would occupy the PTO's computer 
resources for days. But more importantly, the search of SNPs in particular represents a burden 
outside of sequence searches. Each SNP requires an extensive search of the literature that is void 
of any massive compilation of every SNP in every gene ever contemplated publicly. It is 
necessary then, without a central resource to which one may refer, to consult various databases 
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each cataloguing the various genes and associated SNPs within, to adequately search the prior art 
for a single polymorphism. As such the search of each polymorphisms would require different 
searches that are not coextensive, examination of these claims would pose a serious burden on 
the examiner and therefore the restriction is deemed proper and was already made final 
2/13/2004. Applicant is reminded that the claims are being examined as if they were drawn only 
to the elected subject matter(insertion 307 of 1 1/24/2003), the recitations of the other 
polymorphisms will need to be cancelled prior to allowance, if reached. 
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Drawings 

Applicant's drawings submitted on 6/4/2002 are objected to for the following reasons. 
C. The descriptions for and Figure 10 and Figure 1 1 are objected to as there are two 
descriptions of each figure, on page 12 and a different one under table 3 in the examples section 
on pages 49-50. These two descriptions should be consolidated and placed in the section entitled 
"Brief Description of the Drawings". 
Response to Arguments: 

Applicant is directed to the MPEP's Patent Rules § 1.71 Detailed description and specification 
of the invention. Where it is stated: 

(f) The specification must commence on a separate sheet. Each sheet including part 

of the specification may not include other parts of the application or other information. The 

claim(s), abstract and sequence listing (if any) should not be included on a sheet including any 

other part of the application. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

1. Claims 1-5 and 34-37 are rejected under 35 U.S.C. 1 12, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 
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A. Claims 1-5 and 34-37 are indefinite over the recitation of "insertion (307)" as the actual 
placement of the "insertion (307)" is not defined by the claim, the specification does not provide 
a definition and an exact position with the corresponding sequence that results from an "insertion 
(307)". There is no fixed definition in the art for what constitutes the DNA sequence having at 
least one CETP allele selected from the group consisting of "insertion (307)". In referencing the 
specification for a definition on page 28, while the first two flanking sequences are present in the 
Figure 3 of SEQ ID NO:3, the third sequence is not present and it is therefore unclear how or 
what an "(insertion 307)" would represent in the CETP gene. It is further unclear if "insertion 
(307)" represents the occurrence of an insertion or not, allele 1 or allele 2, a mutant or a wild- 
type, and what any of these sequences would be. Applicant must amend the claims to clarify the 
exact variant and its exact location in the proper SEQ ID NO that is being claimed. 
Response to Arguments: 

Applicant's arguments filed 6/21/2004 have been fully considered but they are not 
persuasive. Applicants first argue that the definition given on page 28 of the specification "is 
fully definite". However, limitations of the specification and applicant's arguments are not read 
into the claims. Limitations in applicant's arguments, specification etc cannot be read into the 
claims. See/// re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). Furthermore, 
without a requirement for a RI strain in the claims, the art will be applied as broadly as the 
claims are written. The courts have stated that claims must be given their broadest reasonable 
interpretation consistent with the specification In re Morris, 127 F.3d 1048, 1054-55, 44 
USPQ2d 1023, 1027-28 (Fed. Cir. 1997); In re Prater ,415 F.2d 1393, 1404-05, 162 USPQ 541, 
550-551 (CCPA 1969); and/« re Zletz, 893 F.2d 319, 321-22, 13 USPQ2d 1320, 1322 (Fed. Cir. 
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1989) (see MPEP2111). 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 1-5 and 34-37 are rejected under 35 U.S.C. 1 12, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to enable one skilled 
in the art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Factors to be considered in determining whether a disclosure meets the enablement 

requirement of 35 USC 1 12, first paragraph, have been described by the court in In re Wands, 8 

USPQ2d 1400 (CA FC 1988). Wands states at page 1404, 

"Factors to be considered in determining whether a disclosure would require 
undue experimentation have been summarized by the board in Ex parte Forman. 
They include (1) the quantity of experimentation necessary, (2) the amount of 
direction or guidance presented, (3) the presence or absence of working examples, 
(4) the nature of the invention, (5) the state of the prior art, (6) the relative skill of 
those in the art, (7) the predictability or unpredictability of the art, and (8) the 
breadth of the claims." 

The nature of the invention and breadth of claims 

Claims 1-5 are broadly drawn to a method for determining whether any subject has any 
modification of susceptibility to any cardiovascular disease comprising detecting in any nucleic 
acid sample any at least one CETP allele of "insertion (307)" wherein this allele is associated 
with any modified level of CETP activity and further wherein said allele is an "insertion (307) 
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allele 2" wherein detection of said allele indicates that the subject has a decreased predisposition 
to cardiovascular disease. The claims 34-37 are broadly drawn to a method of identifying any 
subject suffering from any cardiovascular disorder that would be responsive to treatment with 
any at least one cardiovascular disorder therapeutic, comprising: detecting in a any nucleic acid 
sample from a subject at least one CETP allele of "insertion (307)" wherein said CETP allele is 
associated with any modified level of CETP activity. However, as will be further discussed, the 
specification and prior art lack support for the enablement of these methods as claimed. The 
invention is an class of invention which the CAFC has characterized as "the unpredictable arts 
such as chemistry and biology." Mycogen Plant Sci., Inc. v. Monsanto Co., 243 F.3d 1316, 1330 
(Fed. Cir. 2001). 

The unpredictability of the art and the state of the prior art 

The specification recites in Table 1, 2 patterns exhibited by 2 CETP Haplotypes(Pg. 32). 
The specification discloses that haplotype pattern 1 is associated with higher CETP levels and 
lower HDL levels, while haplotype pattern 2 is associated with lower CETP levels and higher 
HDL levels. The specification further states that Haplotype 1 is indicative of risk factors 
commonly associated with the development of cardiovascular disorders. In Table 2, the 
specification discloses the strong linkage disequilibrium that exists between the Taql, MSP1, 
Rsal, and the homozygous wild-type (G/G) at SNP 565 (or equivalently no insertion at 307) 
SNP 565 when the "112 haplotype" is present, which is to say that each polymorphic site is wild- 
type(Pg. 48). The specification continues to assert that the presence of a single "C" allele at SNP 
565(or a single insertion at 307) is strongly associated with a "221 haplotype" which is to say 
that each of the Taql, MSP1, Rsal sites are mutant. Table 3 displays the statistical analysis of 
genotype/phenotype correlations. The table teaches that Taql and Msplwithout asserting 
whether these two are wild-type or mutant, each by themselves are associated with only CETP 
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concentration(not an increased or decreased CETP concentration). The table further asserts that 

the SNP 565, again without a distinction of wild-type or mutant, is correlated to HDL(not an 

increased or decreased amount of HDL). Lastly the table teaches that a certain "number of 1 121 

haplotypes" and "number of 2212 haplotypes" take on different phenotypes as previously 

predicted when they are assembled together(for example: Taql(2) and Msp 1(2) become 

correlated with HDL instead of CETP. With respect to claims 34-37, the specification on page 

43 teaches that in patients that have a cardiovascular disorder and an allele of pattern 1, 

pharmaceuticals that are CETP antagonists are likely to have a beneficial effect. Furthermore, 

"patients with pattern 2 presenting with cardiovascular disorder will benefit less from a CETP 

antagonist because the CETP levels are already low in these patients"(pg. 43). However the 

specification also acknowledges on page 7 that "many variables in the patient pool are controlled 

for, but effects of genetic variability are no typically assessed. . .a drug may be statistically 

ineffective when examined in a diverse pool of patients and yet be highly effective for a select 

group of patients with particular genetic characteristics"(pg. 7). Furthermore and with respect to 

claims 1-5 and 34-37, on page 9 of the specification applicants presume that "for the purposes of 

diagnostic and prognostic assays for a particular disease, detection of a polymorphic allele 

associated with that disease can be utilized without consideration of whether the polymorphism 

is directly involved in the etiology of the disease". 

However, implicit in the above assumption is the applicant's retention of a predictable 

disease-causing loci whose use is well known in the art to consistently, accurately, and without 

qualification predict a disease. The specification lacks any teaching of such a well-known 

disease-causing loci and furthermore any teaching of a diverse, sampled population in which 

their results are founded(On page 47 the specification teaches only that 46 non-descript patients 

were sampled). The prior art teaches that much unpredictability exists in correlating the TaqlB 

cholesteryl ester transfer protein (CETP) gene polymorphism (B1B2), CETP mass and any 
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disorder. On page 6 of the specification, several references are pointed to for their teaching of 
"Taq 1, Mspl, and Rsa 1 polymorphisms" and their association with modification in CETP and 
HDL levels. One of these references, Kuivenhoven et al.(Arteriosclerosis, Thrombosis & Vase. 
Biol. 17:560-8 (1997)) does in fact teach that the "B1-M1-R2 haplotype was over-represented in 
the low HDL cholesterol group, whereas the B2-M2-R1 haplotype was over-represented in the 
high HDL cholesterol group"(Pg. 566 right) and further in homozygous subjects for B1-M1-R2 
and B2-M2-R1 the reference teaches that the former group exhibited higher CETP 
concentrations and lower HDL cholesterol than did homozygotes for B2-M2-R1. However, the 
reference also teaches going to great lengths to select a proper sample population with which 
they were able to obtain these results. Kuivenhoven teaches a population consisting of "healthy 
men with low, median, and high plasma HDL cholesterol. . .matched for lifestyle parameters and 
clinical features that affect HDL cholesterol levels"(Pg. 564 right). The reference further teaches 
that "we speculate, therefore, that the role of the CETP gene in determining high HDL 
cholesterol in Japanese and whites differs as a result of the absence of frequent functional CETP 
mutations in whites"(Pg. 565). The reference also teaches the uncertainty involved in this 
method in their realization that "Tato et al. recently reported less CAD in patients with low HDL 
and high CETP activity than in subjects with low HDL and normal CETP activity. In addition, 
others indicated that CETP activity might inhibit the progression of atherosclerotic lesions in 
hypertriglyceridemic mice. These findings clearly illustrate our incomplete knowledge of the 
exact role of CETP in atherosclerosis and the need of further in-depth investigations"(566). 
Another reference teaches that in a population of 406 NIDDM subjects, "we found the Taq IB 
polymorphism of the CETP gene to have an impact on the HDL-C(cholesterol) concentrations in 
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male subjects only, females displaying equally high concentrations independent of 
genotype"(Durlach et al. JCE & M 1999). The reference then teaches that "anterior studies have 
not explored the possibility for a sex-difference in response to polymorphism, but this 
observation adds to the already large corpus of data indicating that the relationships between 
HDL cholesterol and CETP activity is not a direct one"(pg. 3658). Another cited prior art 
reference teaches that "most study groups published so far consist only of men, but a difference 
between the sexes has been found earlier with the TaqlB and R451Q polymorphism of the CETP 
gene"(Kakko et al. European Journal of Clinical Investigation, 2000, page 24). The reference 
continues to teach that "the actual mutations in linkage disequilibrium with the Taq IB and 
1405 V polymorphisms are likely to be different and their effects on reverse cholesterol transport 
might not be identical"(Kakko et al. Pg. 24). Although the above references also point to the 
unpredictability of identifying any subject suffering from a cardiovascular disorder that would be 
responsive to treatment with any at least one therapeutic by detecting either the presence or 
absence of an insertion 307 that is eventually linked to the TaqlB polymorphism of the CETP 
gene, Altshuler et al. further corroborate the unpredictable nature of the art. After referencing 
the Kuivenhoven et al. of New England Journal of Medicine 1998, the reference cautions the 
association of allelic variants with common diseases. Altshuler et al. teach that before examining 
issues of clinical utility and biologic plausibility, "we must first convince ourselves that putative 
associations are real"(Pg. 1626 NEJM, May 28, 1998). The reference continues to point out that 
in similar studies involving linkage between an allele and a disease, while initially in a limited 
population a "strong association was reported, further investigation failed to demonstrate linkage 
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and revealed that the frequency of the allele varies widely between ethnic groups"(Altshuler et 
al. pg. 1626). 

The post filing date art further confirms the unpredictability of this area. Bauerfeind et 
al. teach SNP haplotypes in the CETP gene and that while "the associations were robust for men, 
but not for women" their "data suggest an interaction between gender and genetic variation 
within the CETP gene"(Bauerfeind et al. Human Heredity, 2002; 54: 166-173). Lastly an article 
entitled: Haplotype analyses of the CETP gene promoter: a clue to an unsolved mystery of 
TaqlB polymorphism teaches that "the TaqlB polymorphism may not play a direct role in 
determining plasma CETP concentrations, whereas the haplotype consisting of -2505 may 
provide a starting point for understanding the complex genetic background of variability in 
CETP concentrations and HDL metabolism, and therefore the risk of coronary artery disease"(Lu 
et al, J Mol Med 2003). Clearly the art adds to the great unpredictability in the use of the 
presently claimed invention. 

It should further be noted that considering the correlation of a SNP with a disease, there 
is a large body of knowledge in the prior art related to polymorphisms in general, and their 
association with diseases or disease states. The art is highly unpredictable with regard to the 
functionality of polymorphic sites in genomic DNA. After a screening assay identifies 
polymorphisms, it is unpredictable whether any such polymorphisms would be associated 
with any phenotypic trait, such as a disease state or a physiological state. For example, Hacker et 
al. were unable to confirm an association between a gene polymorphism and ulcerative colitis in 
a case where prior studies suggested such a relationship would exist since the relationship 
had been identified in a different population (Gut, 1997, Vol. 40, pages 623-627). Even in 
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cases where an association between a particular gene and a disease state is known to exist, such 
as with the LPL gene and heart disease risk or the p-globin gene and sickle cell anemia, 
researchers have found that when using SNP (single nucleotide polymorphism analysis) it was 
difficult to associate SNPs with disease states or to even identify key genes as being associated 
with disease (Pennisi, Science, 281 (5384): 1787-1789). Finally, in some cases where 
multiple polymorphisms are identified in a gene, some of these are demonstrated to be disease 
associated and some are not. Blumenfeld et al. (WO 99/52942) disclose a number of 
polymorphisms in the FLAP gene. While Blumenfeld et al. were able to demonstrate that some 
of these polymorphisms are associated with patients having asthma but some of these are not 
(see Figure 3). For example, the marker 10-35/390 was demonstrated to be associated with 
asthma, with a p value of 0.00229, while the marker 10-33/327 was determined to not have a 
statistical association with asthma (p=0.294). Thus, even for SNPs within the same gene, it is 
highly unpredictable as to whether a particular marker will be disease associated. 

Determining how to use the claimed polynucleotides as asserted by applicant, 
for example for the diagnosis of disease and identifying a subject that would be responsive to a 
particular treatment, requires the knowledge of unpredictable and potentially non-existent 
associations between the polymorphism and cardiovascular disease in all subjects. Even if the 
elected polymorphism is in some way associated with cardiovascular disease, it is difficult (if not 
impossible) to know or predict from the teachings of the specification which component of the 
disease or how the polymorphism is associated and therefore also, how to identify any subject 
that would be responsive to a particular treatment because of a detected allele. That is, it is 
unpredictable as to whether the presence of a particular allele of the polymorphism would confer 
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a higher or lower likelihood of having the disease in a particular population of people and 
furthermore if the linkage association would even still remain in different populations. In 
this case, the possible uses for the claimed methods are undefined, beyond the suggestion that 
they can be used to detect a cardiovascular disease associated with the polymorphism. 

Quantity of Experimentation 

The quantity of experimentation in this area is extremely large since there is significant 
number of parameters which would have to be studied to apply this technology to every subject, 
every modified susceptibility, to any component of cardiovascular disease by detecting any 
nucleic acid with any at least one CETP allele of "insertion (307)" wherein said allele is 
associated with any modified level of CETP activity. In order to use the claimed invention as 
asserted by the specification, one would have to establish a reliable and consistent relationship 
between the insertion 307 and some cardiovascular disease state, some disease treatment method, 
or other relevant phenotypic state. In order to obtain the type of information necessary to practice 
the claimed invention, one would be required to undertake the screening of hundreds or 
thousands of patients as well as possible hundreds of diseases or pharmaceutical agents. Even if 
such experiments were undertaken, it would still be unpredictable as to whether any associations 
would be detected, in light of the unpredictability of such associations, as already discussed. 
Thus, while one could perform further research to determine whether applicant's insertion 307 
would be useful in disease detection and/or treatment, it is unknown as to what the outcome of 
such research might be and as to whether any quantity of experimentation would result in the 
identification of an association between the polymorphism and any cardiovascular disease or 
condition. This would require years of inventive effort, with each of the many intervening steps, 
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upon effective reduction to practice, not providing any guarantee of success in the succeeding 
steps. 

Working Examples 

The specification has no working examples that provide direction in how to use this 
method with any population and to obtain the same results as they did with their 46 non-descript 
study participants. 

Guidance in the Specification. 

The specification provides no evidence that the disclosed method would be able to 
determine susceptibility to cardiovascular disease through the detection of the insertion 307 
CETP allele. Not only does the specification lack teachings that would predictably correlate this 
allele in every population, but also lacks teaching that the linkage disequilibrium would be 
maintained between insertion 307, SNP 565, and the Taql, Mspl and Rsal alleles that have been 
shown to have a limited association to HDL and CETP levels. The guidance provided by the 
specification amounts to an invitation for the skilled artisan to try and follow the disclosed 
instructions to make and use the claimed invention. The specification merely discloses that if an 
insertion 307 is detected, a susceptibility to cardiovascular disease must necessarily exist because 
of the insertion's linkage to the SNP 565, and the Taql, Mspl and Rsal alleles. Even if, 
arguendo, the insertion 307 would forever be linked to these other polymorphisms, the retention 
of TaqlB's association with HDL and CETP concentration is highly unpredictable as was seen 
above. 



Level of Skill in the Art 

The level of skill in the art is deemed to be high. 
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Conclusion 

In the instant case, as discussed above, in a highly unpredictable art where methods using 
SNPs as disease-causing loci depends upon numerous known and unknown parameters such as 
the genetic background, environmental stimuli, and varying metabolic variables, the factor of 
unpredictability weighs heavily in favor of undue experimentation. Further, the prior art and the 
specification provide insufficient guidance to overcome the art recognized problems in the use of 
an insertion 307, to determine a susceptibility to cardiovascular disease. Thus given the broad 
claims in an art whose nature is identified as unpredictable, the unpredictability of that art, the 
large quantity of research required to define these unpredictable variables, the lack of guidance 
provided in the specification, the absence of a working example and the negative teachings in the 
prior art balanced only against the high skill level in the art, it is the position of the examiner that 
it would require undue experimentation for one of skill in the art to perform the method of the 
claim as broadly written. 
Response to Arguments: 

Applicant's arguments filed 6/21/2004 have been fully considered but they are not 
persuasive. Applicant's first argument involves the standard that has to be met for fulfilling their 
enablement requirement. Applicant asserts that since their method was for "'determining 
whether a subject has a modified susceptibility to cardiovascular disease', not to methods of 
proving that a subject will absolutely develop cardiovascular disease" that a different standard of 
enablement be required since "it is understood by those of skill in the art that this is a predictive 
method". However, the standard of enablement in this case is that the invention is described in 
the specification in such a way as to enable one skilled in the art to which it pertains, or with 
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which it is most nearly connected, to make and/or use the invention. As was stated though in the 

above rejection, there exists a great deal of unpredictability in the specification and art with 

respect to the use of this invention. Applicants also argue that "certainty is not what required to 

enable the present claims", and that instead "statistically useful predictability is what is 

required". However, factors to be considered in determining whether a disclosure meets the 

enablement requirement of 35 USC 1 12, first paragraph, have been described by the court in In 

re Wands, 8 USPQ2d 1400 (CA FC 1988). Wands states at page 1404, 

"Factors to be considered in determining whether a disclosure would require 
undue experimentation have been summarized by the board in Ex parte Forman. 
They include (1) the quantity of experimentation necessary, (2) the amount of 
direction or guidance presented, (3) the presence or absence of working examples, 
(4) the nature of the invention, (5) the state of the prior art, (6) the relative skill of 
those in the art, (7) the predictability or unpredictability of the art, and (8) the 
breadth of the claims." 

The predictability or unpredictability of the art is a factor that was evaluated and should be 
considered in the analysis for the enablement requirement. In addition to the unpredictability in 
the art, the specification lacks teachings that would predictably correlate this allele in every 
population, but also lacks teaching that the linkage disequilibrium would be maintained between 
insertion 307, SNP 565, and the Taql, Mspl and Rsal alleles in every population that have been 
shown to have a limited association to HDL and CETP levels. The specification merely 
discloses that if an insertion 307 is detected, a susceptibility to cardiovascular disease must 
necessarily exist because of the insertion's linkage to the SNP 565, and the Taql, Mspl and Rsal 
alleles. Even if, arguendo, the insertion 307 would forever be linked to these other 
polymorphisms, the retention of TaqlB's association with HDL and CETP concentration is 
highly unpredictable as was seen above. Applicant's argument that "there is absolutely no 
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evidence" that the 100% linkage disequilibrium would not exist in other populations is 
acknowledged, however the examiner again points to the art that teaches the great 
unpredictability that currently exists in the understanding of this paradigm to maintain the 



THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 



Any inquiry concerning this communication or earlier communication from the examiner 
should be directed to Sally Sakelaris whose telephone number is (571)272-0748. The examiner 
can normally be reached on Monday-Thursday from 7:30AM-5 :00PM and Friday from 1 00PM- 
5:00PM. 

If attempts to reach the examiner are unsuccessful, the primary examiner in 
charge of the prosecution of this case, Jeffrey Fredman, can be reached at (571)272-0742. If 
attempts to reach the examiners are unsuccessful, the examiner's supervisor, Gary Benzion, can 
be reached on (571)272-0782. The official fax number is (703)872-9306. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to Chantae Dessau whose telephone number is (571)272-0518. 

Sally Sakelaris 



rejection. 




9/9/2004 



JEFFREY FREDMAN 
PRIMARYyEXAMINER 



